Abstract -The method of the critical concentration of thermal defects gives a linear correlation between the logarithmic derivative with respect to the volume of enthalpy of formation of one defect on the coldcompression isotherm and the pressure derivative of Poisson's ratio. This relation is applied to three minerals (KC1, NaCl and Mg" Si 0J.
I -INTRODUCTION
The Lindemann law is one of the oldest and simplest criterion to describe the melting of solids, but her application to polyatomic materials is not even appropriate.
In the following, we utilize another melting criterion which gives a melting curve in the (T,V) plane : the method of the critical concentration of thermal defects ; in this, the dependence of the melting temperature, T , on the pressure P is determined assuming that melting begins when the concentration of thermal defects (Frenkel or Schottky defects) reaches a critical value which remains constant along the melting curve /I/.
II -METHODE OF THERMAL DEFECTS AND THE KRAUT-KENNEDY MELTING LAW
The criterion of the critical concentration of thermal defects gives a melting law T (V) in the form /I/ :
(1) n is a constant which depends on the interaction law between atoms; T is the melting temperature at normal pressure (P = 0). L is the logarithmic derivative with respect to the volume of enthalpy (h ) of formation of one defect on the cold-compression isotherm : (2) x is the ratio (V/V" ) where V" is the volume at the melting temperature T .
om om This i s t h e Kraut-Kennedy m e l t i n g law /2/ i f we assume t h a t Loo i s t h e c o n s t a n t C i n t h e Kraut-Kennedy law. Equation ( 4 ) i s c o r r e c t even i f n = 0.
From e q u a t i o n (41, we have : dLn T om Equation ( 3 ) i s a general m e l t i n g law deduced f r o m t h e method o f t h e c r i t i c a l c o n c e n t r a t i o n o f thermal d e f e c t s : t h i s law g i v e s a c u r v e i n t h e (T,V) plane; But, f o r geophysical a p p l i c a t i o n s , i t i s more i n t e r e s t i n g t o have a c u r v e i n (T,P) plane; so, we must u t i l i z e an e q u a t i o n o f s t a t e .
-EQUATION OF STATE (E.O.S.) OF MIE-GRUNEISEN
(/3/,/4/,/5/) -.
This model d e s c r i b e an E.O.S. where t h e Gruneisen c o e f f i c i e n t Y , f o n c t i o n o f t h e volume o n l y , depends on a parameter p which i s a c h a r a c t e r i s t i c o f metal :
K i s t h e b u l k modulus a t P = 0 ; , , t h e P o i s s o n ' s r a t i o and oo t h e v a l u e o f 0 a t PO= 0 : We see t h a t p i s p r o p o r t i o n a l t o t h e pressure d e r i v a t i v e o f Poisson's r a t i o a t normal pressure. For p = 0, 2/3 o r 4/3, e q u a t i o n ( 6 ) g i v e s t h e S l a t e r , Dugdale-Mc Donald o r " f r e e volume t h e o r y " formula. Only f o r m e t a l s (monoatomic c r y s t a l s ) we have shown t h a t t h e parameter p can be deduced f r o m t h r e e independent methods : i ) from Hugoniot curves /3/ i i ) from e l a s t i c c o n s t a n t s /4/ i i i ) from m e l t i n g curves according t o t h e Lindemann c r i t e r i o n /5/. The method o f c r i t i c a l c o n c e n t r a t i o n o f thermal d e f e c t s has been a p p l i e d t o copper and gold. Up t o 10 GPa, r e s u l t s a r e very c l o s e t o those o b t a i n w i t h t h e Lindemann c r i t e r i o n /5/. Fig.1 shows r e s u l t s i n t h e case o f gold.
From ( 2 ) and (71, i t i s c l e a r t h a t i t must have a c o r r e l a t l i o n between p and Loo because these two q u a n t At normal pressure, Mukherlee / 7 / has shown t h a t i t e x i s t s a l i n e a r r e l a t i o n between t h e energy o f f o r m a t i o n o f a thermal d e f e c t ( E f ) and t h e q u a n t i t y eD2 ! ! ' I 3
i t i e s depend on t h e d e r i v a t i v e w i t h r e s p e c t t o t h e volume of t h e cohesive energy o f c r y s t a l .

We have s t u d i e d t h i s c o r r e l a t i o n f o r 10 m e t a l s (Mg
FIG.2 -Experimental p o i n t s (Loo, p ) and t h e l i n e a r l a w ( 8 ) .
where O D i s t h e Debye temperature and V, t h e volume. So, a t normal pressure, t h i s r e l a t i o n g i v e s :
where uo i s t h e Gruneisen parameter a t normal pressure /3/.
For Morse o r Born-Mayer i n t e r a t o m i c p o t e n t i a l , r e s u l t s o f /3/ g i v e :
where A i s a q u a n t i t y which i s r e l a t e d t o c o n s t a n t s o f metal under c o n s i d e r a t i o n . So, r e l a t i o n ( 1 0 ) shows t h a t t h e l i n e a r r e l a t i o n ( 8 ) i s n o t f o r t u i t u s .
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We have i n v e s t i g a t e d several m a t e r i a l s o f geophysical i n t e r e s t w i t h two o r more atoms i n u n i t c e l l : S y l v i t e (KC1 1, H a l i t e (NaCl), F o r s t e r i t e (Mg S i 0 1. These 3 m i n e r a l s have a w e l l -d e f i n e d m e l t i n g round about P = 0. Data, d?ssoci&ed w i t h a m a t e r i a l , necessary f o r comparison w i t h ( 8 ) a r e r e p o r t e d i n t a b l e I .
TABLE I
For NaCl and KCl, L i s deduced from e q u a t i o n ( 5 ) and r e s u l t s o f /11/ ; p i s g i v e n i n /8/ f r o m equationP0(7). For Mg2 S I 04, p i s deduced f r o m equations ( 7 ) and d a t a g i v e n i n /9/. NaCl KC 1
Mg2 Si O4
Figufe ( 2 ) shows t h e c o o r d i n a t e s ( L , p ) f o r these 3 m i n e r a l s . We can see t h a t t h e y are i n good accordance w i t h e q u a t i o f i 0 ( 8 ) .
We have a l s o i n v e s t i g a t e d f a y a l i t e (Fez S i 04) which i s another m a t e r i a l o f geophys i c a l i n t e r e s t (about 20 volume percent i n o l i v i n e w i t h 80 volume p e r c e n t o f f o r st e r i t e ) . R e s u l t s of Sumino /12/ and e q u a t i o n ( 6 ) g i v e : p = 2.4 + 1.2 and t h o s e o f /12/ and /13/ g i v e : L = 3.64. This r e s u l t i s c o n s i s t e n t withP(8) i f i t i s t a k e i n t o account l a r g e e r r o P O i n p. But we must n o t i c e t h a t m e l t i n g o f f a y a l i t e i s n o t w e l l -d e f i n e d i n t h e range o f 0-7 GPa /lo/. From t h i s method, we a r e a b l e t o o b t a i n t h e Kraut-Kennedy m e l t i n g law, and t h e knowledge o f t h e pressure d e r i v a t i v e o f P o i s s o n ' s r a t i o g i v e s some i n f o r m a t i o n s on t h e m e l t i n g o f m i n e r a l s .
